







































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Size, Book-to-Market Ratio, and Returns: 50 Long-Lived Firms, 1880-1913
Market equity is the price of shares times the book value of shares and reserves.  B/M ratio is book value of equity divided by
market value of equity.  Dividend-adjusted return is the percentage increase in share price plus dividend (as percent of market
value) and omits one observation of 1,303.33 percent in 1884.  Marks during this time can be multiplied by three to obtain a rough
estimate of 2000 dollar values.  (Source: Saling’s Börsen-Jahrbuch (1881-1914); from Rettig (1978) and Fohlin (1994)). 
year Market equity 
(millions of marks)
Book-to-market ratio Dividend-adjusted returns 
(percent per annum)
avg sd min max avg sd min max avg sd min max
1880 4.99 6.39 0.31 28.88 1.55 1.45 0.57 9.30 - - - -
1881 5.64 7.46 0.22 31.78 1.54 2.10 0.53 13.79 16.50 23.95 -32.56 91.50
1882 6.71 8.95 0.13 41.33 1.68 3.75 0.55 25.64 17.86 27.09 -46.21 94.33
1883 7.11 9.00 0.09 40.02 1.77 4.85 0.50 33.33 14.87 20.87 -23.08 66.69
1884 7.80 9.70 0.31 38.97 0.97 0.56 0.42 2.38 14.22 25.34 -41.14 82.80
1885 7.84 9.82 0.33 41.56 1.05 0.64 0.37 3.22 7.49 14.70 -26.13 41.03
1886 8.89 11.73 0.54 53.13 0.92 0.53 0.17 2.78 22.35 35.23 -30.49 154.93
1887 8.67 11.38 0.49 47.67 1.02 0.66 0.27 3.57 4.89 19.75 -47.17 57.13
1888 10.86 12.89 0.69 60.26 0.79 0.53 0.26 3.51 33.07 29.58 -7.38 127.62
1889 14.60 20.21 1.06 107.29 0.68 0.29 0.26 1.51 28.79 49.78 -20.14 296.49
1890 14.51 19.28 0.92 79.00 0.80 0.37 0.27 1.72 -5.50 16.07 -44.47 25.32
1891 12.41 15.66 0.69 65.42 0.97 0.57 0.40 3.70 -3.63 16.05 -52.53 30.58
1892 11.41 13.87 0.51 54.96 0.92 0.45 0.31 2.36 14.43 39.69 -39.43 236.41
1893 12.58 15.93 0.36 63.19 0.93 0.54 0.31 2.99 11.74 13.76 -27.42 40.59
1894 13.48 16.79 0.36 67.71 0.82 0.46 0.26 2.90 19.47 21.80 -36.92 91.50
1895 15.49 19.92 0.94 82.87 0.71 0.37 0.22 2.38 21.75 15.87 -5.31 61.55
1896 17.85 23.48 0.41 93.88 0.66 0.33 0.19 2.17 18.20 14.46 -12.38 52.06
1897 20.92 30.66 0.56 128.69 0.66 0.34 0.21 1.50 16.52 20.51 -36.08 69.39
1898 24.79 39.61 0.45 176.56 0.65 0.33 0.21 1.59 13.80 15.74 -18.51 74.62
1899 28.26 44.13 0.56 210.41 0.63 0.32 0.21 1.79 13.99 18.35 -37.34 77.82
1900 24.37 38.15 0.40 161.13 0.72 0.34 0.20 1.63 0.65 15.30 -32.04 50.15
1901 24.68 38.34 0.52 174.17 0.78 0.38 0.22 1.84 1.21 12.91 -24.99 35.78
1902 26.68 41.19 0.34 184.69 0.73 0.36 0.21 1.79 14.82 14.28 -9.29 60.26
1903 30.88 47.74 0.37 189.62 0.70 0.37 0.17 1.83 18.91 15.54 -10.89 59.38
1904 34.16 54.10 0.57 246.99 0.64 0.36 0.17 1.86 19.42 17.08 -20.33 57.23
1905 36.68 57.41 0.56 241.73 0.60 0.33 0.19 1.61 14.00 12.31 -21.21 45.82
1906 38.44 63.26 0.61 295.18 0.62 0.35 0.18 1.90 10.81 15.67 -42.10 45.39
1907 35.78 57.27 0.42 269.79 0.69 0.38 0.19 2.25 0.15 15.39 -33.02 50.71
1908 36.26 61.16 0.35 301.53 0.73 0.47 0.20 2.70 8.46 18.09 -50.34 45.25
1909 41.47 67.26 0.45 311.17 0.63 0.34 0.18 1.95 20.28 13.51 -19.42 52.62
1910 39.91 68.77 0.41 360.32 0.67 0.33 0.25 1.59 7.02 12.94 -23.11 32.33
1911 45.71 82.30 0.42 472.59 0.67 0.41 0.18 2.19 10.78 17.70 -32.29 76.62
1912 43.55 79.27 0.45 464.03 0.78 0.64 0.20 3.64 0.28 14.75 -44.78 28.59
1913 46.43 92.79 0.30 582.30 0.88 0.96 0.20 6.62 7.37 23.83 -52.81 98.18
All
years 22.81 45.30 0.09 582.30 0.86 1.21 0.17 33.33 12.51 22.90 -52.81 296.49Table II
Descriptive Statistics by Size and Beta Ranking
In panel A, the sample is divided into five groups of ten firms each, ranked in increasing order of size (measured as market value of equity).  In panel B, the firms are similarly ranked
based on dividend-adjusted beta.  One outlier firm is eliminated from the sample (size rank 1 and beta rank 5).  B/M ratio is book value of equity divided by market value of equity.
Dividend-adjusted return is the percentage increase in share price plus dividend (as percent of market value).  
Panel A: Ranked by size 1 2 3 4 5
mean sd mean sd mean sd mean sd mean sd
Dividend-adjusted returns 7.46 34.07 14.45 19.43 11.87 14.44 15.14 20.23 14.03 20.01
Dividend-adjusted beta 1.26 1.17 0.60 0.42 0.70 0.41 0.61 0.59 1.46 0.85
Ln(market equity) 14.21 0.63 15.31 0.62 15.82 0.74 16.65 0.75 17.78 1.01
Market equity (millions of marks) 1.77 1.01 5.26 2.93 9.30 5.56 22.30 17.23 81.68 79.84
Ln(book-to-market) 0.19 0.42 -0.33 0.48 -0.53 0.42 -0.63 0.49 -0.58 0.43
Book-to-market 1.33 0.67 0.81 0.47 0.64 0.27 0.60 0.33 0.62 0.31
Net income/book equity 0.05 0.10 0.11 0.08 0.10 0.06 0.12 0.08 0.10 0.05
Dummy variable (NI/BE neg=1) 0.09 0.29 0.01 0.08 0.01 0.09 0.01 0.09 0.01 0.11
NI+/BE 0.06 0.08 0.11 0.08 0.11 0.06 0.12 0.07 0.10 0.05
Average N 290 338 324 332 305
Panel B: Ranked by beta 1 2 3 4 5
mean sd mean sd mean sd mean sd mean sd
Dividend-adjusted returns 16.25 24.53 9.38 17.68 14.80 16.83 11.89 20.09 10.75 31.31
Dividend-adjusted beta 0.06 0.19 0.49 0.12 0.82 0.12 1.17 0.14 2.27 0.87
Ln(market equity) 15.83 1.02 15.70 1.45 16.08 1.26 16.29 1.43 15.86 1.75
Market equity (millions of marks) 11.98 12.13 20.84 42.05 20.56 29.44 36.12 72.42 28.58 48.42
Ln(book-to-market) -0.51 0.57 -0.36 0.41 -0.46 0.56 -0.43 0.50 -0.10 0.54
Book-to-market 0.70 0.42 0.77 0.40 0.75 0.51 0.75 0.54 1.05 0.59
Net income/book equity 0.11 0.08 0.09 0.06 0.11 0.06 0.10 0.07 0.07 0.10
Dummy variable (NI/BE neg=1) 0.02 0.15 0.01 0.11 0.00 0.05 0.03 0.18 0.06 0.23
NI+/BE 0.12 0.08 0.09 0.06 0.11 0.06 0.10 0.06 0.08 0.08
Average N 335 329 335 313 275Table III
Pairwise Correlation Coefficients for Pooled Cross Section-Time Series 
Significance levels of correlation coefficients are in italics.  The bottom number in each row is the number of observations available
for each correlation.  One outlier firm is removed.  B/M ratio is book value of equity divided by market value of equity.  Dividend-









































Average Coefficient Estimates from Annual Cross-Section Regressions
Coefficients are averages over annual observations.  All models include a constant (not reported).  P-values of one-sided t-tests are
in italics below coefficient means.  Beta is estimated for each firm over the full period.  ME is the market value of equity, and
BE/ME is the ratio of book-to-market values of equity.  E/BE is the ratio of net income to book value of equity.  E/BE dummy is
one when E/BE is negative and zero otherwise.  E(+)/BE is equal to E/BE when that value is positive and is zero otherwise.  Robust
in the column heading indicates the use of a limited-influence estimator (Huber/bi-weight) in the underlying cross-sectional
regressions.  The estimator is described in the text.























































































Figure 1. Dividend-Adjusted Returns. This figure presents the dividend-adjusted
































Figure 2. Difference in Average Dividend-Adjusted Returns. This figure
presents the difference between average annual dividend-adjusted returns for the























































Figure 3. Robust Coefficient Estimates of Logged Market Equity. This figure presents the
estimated coefficients on logged market equity from robust regressions of dividend-adjusted














































































































Figure 4. Robust Coefficient Estimates of Logged Market-to-Book Ratio. This figure
presents the estimated coefficients on logged market-to-book ratio from robust regressions of


















































































Figure 5. Robust Coefficient Estimates of Beta. This figure presents the estimated
coefficients on beta from robust regressions of dividend-adjusted returns on beta,


































































Figure 6. Return on Momentum Portfolio. This figure presents the dividend-
adjusted return on the momentum portfolio (long in top-20 percent; short in bottom-20
percent stocks using regression residuals) as well as the dividend-adjusted return on the 